
US007667743B2 

(10) Patent N0.: US 7,667,743 B2 
Uchida et a]. (45) Date of Patent: Feb. 23, 2010 

(12) United States Patent 

6094050166 1%88MUM4WM 80A/_.0000?66 0632666238 237%3330 3 
/ 7 

8 n .4 n n. .. 4 u 3 "nu" 3“ . .u A m u m ml. m 

mg“ m a .u 
d m “d .md? ilb . .1 hangmmmddhs Cte.l.l urla ersultsoab we hmmet?gi omeaooahahs NPWTCnMCNI 1133447774 0000000000 0000000000 2222222222 ////////// 11275003357 ********** 1111112221 BBBBBBBBBA 4837390904 7510344867 5,0,0,6,0,4,5,0,3,2 980051012% 6729379911 l1,1,5,5,_/,_/,1,1,2,0 666666777A/_. 0 0 2 

0 .s5 1m H m3 
. tr 

h 0 fe m 0 od 

t mn 
n W ru 

0 wd 
\.), T, em D1 3 b5 0 b t.u o M rsdl n S ma 

.1 0 r 
H T .mo , a l 

W .mmw h .mw 
Ce 3 ye Um K 2 

A 60 O6 
P d s .1 1.5 P mm 1m ti A .13 u WT. 

h n h b .Je 
G MM 3 .mm“. 

m YI K Sp 
m m .e. 

0 o m .e. C m .We .m 
E v m m R m A N ) ) ) ) 4 5 3 * 

5 7 7 

( ( ( ( 

t 

9/2000 
1/2002 

12/2003 

ng apparatus 

FOREIGN PATENT DOCUMENTS 

2000-268479 
2002-008336 
2003-346444 

* cited by examiner 

Primary ExamineriLin Ye 
Assistant Examiner4Chriss SYoder, Ill 
(74) Attorney, Agent, or FirmiPillsbury Winthrop ShaW 
Pittman, LLP 

(57) ABSTRACT 

Based on a detection signal from a drop sensor, it is deter 
mined Whether or not an apparatus is actually dropping. 
When the apparatus is determined to be dropping, access to a 
HDD for recording or reading is forbidden, While When the 
apparatus is determined not to be dropping, the access is 
allowed. When the access is allowed, a process Which is 
performed immediately before the access is forbidden is 
resumed. 
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RECORDING APPARATUS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is based upon and claims the bene?t of 
priority from Japanese Patent Application No. 2005-270886, 
?led Sep. 16, 2005, the entire contents of which are incorpo 
rated herein by reference. 

BACKGROUND 

1. Field 
The present invention relates to an image pickup apparatus 

that compresses image data obtained by shooting and records 
the image data on a recording medium. 

2. Description of the Related Art 
An image pickup apparatus such as a digital camera can 

mount a portable recording medium such as a memory card 
composed of a semiconductor memory. A shot image can be 
stored in the memory card. By user operation, image data 
stored in the memory card is read and an image is displayed 
on a liquid crystal display unit installed on the camera. 

Recently, a digital camera that mounts a hard disk drive 
(HDD) which is a large-capacity recording medium has been 
developed. In such a camera, the number of still images that 
can be recorded and the recording time for a moving image 
are dramatically increased over conventional digital cameras. 

However, the HDD is susceptible to impact, and thus by 
dropping of the camera, the HDD itself may be damaged or 
data may be corrupted. Jpn. Pat. Appln. KOKAI Publication 
No. 2003 -346444 discloses a disk apparatus in which when a 
free-fall condition of a camera is detected, a head is retracted 
from a disk to protect the head and the optical disk. 
When dropping of the apparatus is detected on the ground, 

a process that is performed just before the dropping is aborted 
in the aforementioned Jpn. Pat. Appln. KOKAI Publication 
No. 2003 -346444. However, there is no description of a pro 
cess after that. Speci?cally, there is no description of a pro 
cess of, after the apparatus is dropped, returning the apparatus 
to an operation state before the dropping. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

A general architecture that implements the various feature 
of the invention will be described with reference to the draw 
ings. The drawings and the associated descriptions are pro 
vided to illustrate embodiments of the invention and not to 
limit the scope of the invention. 

FIG. 1 is a block diagram showing a schematic con?gura 
tion of a digital camera to which the present invention is 
applied; 

FIG. 2 is a ?owchart showing a basic operation of the 
present invention; 

FIG. 3 is a ?owchart showing a drop sensor monitoring 
process; 

FIG. 4 is a ?owchart showing a drop determination process 
1 which is a drop determination process according to a ?rst 
embodiment; 

FIG. 5 is a diagram showing states of a drop sensor and a 
drop ?ag in the drop determination process 1; 

FIG. 6 is a ?owchart showing a drop determination process 
2 which is a drop determination process according to a second 
embodiment; 

FIG. 7 is a diagram showing states of a drop sensor and a 
drop ?ag in the drop determination process 2; 
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2 
FIG. 8 is a ?owchart showing a process in which when 

access to a recording apparatus occurs with the drop ?ag 
being ON, a standby state is maintained until a drop state is 
reset; 

FIG. 9 is a ?owchart showing a process of writing shot data 
when access to the recording apparatus occurs during shoot 
ing with the drop ?ag being ON; 

FIG. 10 is ?owchart showing a buffer monitoring process; 
and 

FIG. 11 is a ?owchart showing a process of performing 
access control according to a recording apparatus. 

DETAILED DESCRIPTION 

Various embodiments according to the invention will now 
be described hereinafter with reference to the accompanying 
drawings. In general, according to one embodiment of the 
invention, there is provided an image pickup apparatus which 
records image data obtained by shooting, the apparatus com 
prising: an image pickup unit which picks up an optical image 
and provides image data corresponding to the optical image; 
a recording unit which records the image data obtained by the 
image pickup unit; a determination unit which determines 
whether or not the apparatus is dropping; and an access con 
trol unit which forbids access to the recording unit for record 
ing or reading when the apparatus is determined by the deter 
mination unit to be dropping, and allows the access when the 
apparatus is determined not to be dropping. 

FIG. 1 is a block diagram showing a schematic con?gura 
tion of a digital camera which serves as an image pickup 
apparatus to which the present invention is applied. An image 
pickup unit 101 includes an imaging lens, a CCD, and anA/D 
converter. The image pickup unit 101 picks up an optical 
image and provides image data corresponding to the optical 
image. The image data is recorded, as a compressed image 
signal, on a hard disk (HDD) 105 or in a memory card 106 
composed of a nonvolatile semiconductor memory, via a 
camera signal processing circuit 102, a J PEG (for still 
images)/MPEG (for moving images) compression process 
ing circuit 103, and a memory circuit 104. The memory card 
106 is mounted in a card slot (not shown) and is a removable 
recording medium. A shot image passes through an LCD 
driver 108 via a video decoder 107 and then is displayed on an 
LCD 109. 
Upon playback, an image read from the HDD 105 or the 

memory card 106 passes through the LCD driver 108 via the 
JPEG (for still images)/MPEG (for moving images) decom 
pression processing circuit 103, the memory circuit 104, and 
the video decoder 107, and then is displayed on the LCD 109. 
When a still image or moving image recorded on the HDD 

105 or in the memory card 106 is transferred to an external 
device or received from an external device, the image is 
transmitted or received by a USB terminal 113 via a USB 
controller 111. Here, it is assumed that the external device is 
a PC. In addition, without using a PC, an MPEG compressed 
moving image can be directly transmitted or received to/from 
an image recording and reproducing apparatus such as a DVD 
recorder. Generally, when such an image is transferred to a 
DVD recorder, an MPEG compressed moving image is 
decoded on the camera side, a signal in an analog format is 
outputted from a video terminal or an S terminal, and the 
analog signal is re-compressed and stored on the image 
recording and reproducing apparatus side. In this method, for 
example, recording of a one-hour long moving image on a 
DVD takes an hour. However, here, MPEG compressed mov 
ing image data can be transferred as it is to a DVD in a 
streaming mode through a network. Therefore, the transfer 
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time can be several tens of times less than the actual time 
though it depends on the compression rate, and the image 
quality remains high because re-encoding is not performed. 
For example, for 1/1o, recording a one-hour long moving 
image on a DVD recorder can be done in only six minutes. 
When the netWork is considered to be a LAN, data is trans 
mitted or received to/from a LAN terminal 112 via a LAN 
controller 110. Note that in the transfer to the DVD recorder, 
not only a moving image but also a still image and a sound can 
be included. 
As such, When the recording medium is the large-capacity 

HDD 105, the number of images to be recorded increases, and 
thus scrolling forWard and backWard through images require 
a high speed. To alloW a user to perform such operations 
Without causing stress, a JOG dial 115 is used. The JOG dial 
115 provides information on the rotation angle and rotation 
speed thereof to a CPU 114 that controls the entire system. 
The CPU 114 controls the display speed of an image and the 
like based on such information. 
A drop sensor 116 is a gravity sensor and determines a near 

Zero-gravity state to be a drop. The drop sensor 116 deter 
mines detected gravity being 0.3 G or less, for example, to be 
a drop and outputs a loW-level signal (L), for example. The 
CPU 114 performs processes according to the present inven 
tion, based on the detection signal. 

In the present invention, When recording/reading is per 
formed on a recording apparatus, a recording/reading opera 
tion is not accepted in a state in Which a drop is detected, and 
the recording/reading operation is performed after being 
returned from the drop state. The HDD itself may be damaged 
or data may be corrupted even by a relatively Weak impact. 
Particularly, by an impact, the head is likely to damage the 
hard disk. Thus, since the HDD is susceptible to impact 
during a recording/reading operation, access to the HDD is 
stopped When dropping of the camera is determined by the 
drop sensor. Consequently, the probability of damage to the 
HDD can be reduced. 

The basic operation of the present invention is shoWn in 
FIG. 2. When accessing a recording apparatus (Which indi 
cates the HDD 105 in the present embodiment unless other 
Wise speci?cally described), the CPU 114 checks a drop ?ag 
F to determine Whether or not the apparatus is dropping 
(S101). Ifthe drop ?ag F is OFF (“NO” in S101), the CPU 114 
determines that the apparatus is not dropping and thus alloWs 
access to the recording apparatus (S102). If the drop ?ag F is 
ON, the CPU 114 determines that the apparatus is dropping 
and thus forbids access to the recording apparatus. Note that 
if the CPU 114 veri?es that the drop ?ag is ON While access 
ing the recording apparatus (“YES” in S101), the CPU 114 
forbids the access and retracts the HDD head from the hard 
disk. If, after the drop, the CPU 114 veri?es that the drop ?ag 
is OFF (“NO” in S101), the CPU 114 resumes the access that 
is performed immediately before the drop ?ag being ON is 
veri?ed (S102). 

FIG. 3 shoWs a process of determining a drop by monitor 
ing an output detection signal from the drop sensor. The 
setting of a ?ag P which indicates a determination result of a 
drop is performed by an independent task. The CPU 114 
obtains an output signal from the drop sensor (S201) and 
performs a drop determination process based on the signal 
(S202). In the drop determination process (S202), the drop 
?ag F is set to ON When it is determined that the apparatus is 
actually dropping, While the drop ?ag F is set to OFF When it 
is determined that the apparatus is not dropping (the appara 
tus is returned from a drop state). 
When a system termination process is performed (When the 

poWer is turned off), the CPU 114 ends the task (S203). If the 
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4 
system continues in use (“NO” in S203), the CPU 114 sets a 
Waiting time (e.g., l0 mmS) (S204) and obtains again infor 
mation from the drop sensor. In the standby process (S204), 
an interrupt timer is set and the CPU 114 performs other tasks. 
The other tasks include the aforementioned process of FIG. 2 
and processes of FIGS. 8 to 11 Which Will be described later. 
When the Waiting time set on the interruption timer has 
elapsed, an interruption occurs and the process by the CPU 
114 proceeds to step S201. 

NoW, the drop determination process in step S202 Will be 
described. The drop determination process is processed by an 
independent task. 

FIG. 4 is a ?owchart shoWing a drop determination process 
1 Which is a drop determination process according to a ?rst 
embodiment, and FIG. 5 is a diagram shoWing the states of the 
drop sensor 116 and the drop ?ag F in the drop determination 
process 1. 

The CPU 114 checks a detection signal from the drop 
sensor (S301), and if the detection signal indicates non-de 
tection of a drop (“NO” in S302), the CPU 114 checks the 
state of the drop ?ag (S302). If the drop ?ag is OFF, as shoWn 
at time t1, the CPU 114 does nothing. 
The CPU 114 checks a detection signal from the drop 

sensor (S301), and if the signal indicates a drop (“YES” in 
S301), the CPU 114 checks the current state of the drop ?ag 
(S303). Ifthe drop ?ag is OFF (“YES” in S303), the CPU 114 
compares the number of veri?cations of drops (the number of 
times drops are continuously veri?ed) Nf With a drop deter 
mination number (a reference value to determine a drop) Df 
(S304). As shoWn at time t2, if the number of veri?cations of 
drops Nf is less than or equal to the drop determination 
number Df (“NO” in S304), the CPU 114 increments the 
number of veri?cations of drops Nf by one (Nf:Nf+l) 
(S305). If the number of veri?cations of drops Nf is greater 
than the drop determination number Df (“YES” in S304), the 
CPU 114 sets, as shoWn at time t3, the drop ?ag to ON and 
clears the number of veri?cations of return Nr (described 
later) to Zero (S306). If, as shoWn at time t4, the drop ?ag is 
ON (“NO” in S303), the CPU 114 clears the number of 
veri?cations of return to Zero (S307). 

If the detection signal from the drop sensor indicates non 
detection of a drop (“NO” in S301) and the drop ?ag F is ON 
(“NO” in S302), the CPU 114 compares the number of veri 
?cations of return (the number of times non-detections of a 
drop are continuously veri?ed) Nr With a return determina 
tion number (a reference value to determine return from a 
drop) Dr (S308). As shoWn at t6, if the number of veri?cations 
of return Nr is less than or equal to the drop return determi 
nation number Dr (“NO” in S308), the CPU 114 increments 
the number of veri?cations of return Nr by one (Nr:Nr+l) 
(S309). If the number of veri?cations of return Nr is greater 
than the drop return determination number Dr (“YES” in 
S308), the CPU 114 sets, as shoWn at time t7, the drop ?ag to 
OFF and clears the number of veri?cations of return Nr to 
Zero and the number of veri?cations of drops Nf to Zero 
(S310). Note that at time t5, the apparatus receives an impact 
by a drop. 
As described above, a determination as to Whether or not 

the apparatus is actually dropping is made by the CPU 114, 
based on a detection signal from the drop sensor 116. Spe 
ci?cally, When the drop sensor 116 indicates continuous 
detection of a drop for a ?rst predeterminedperiod of time P1, 
the CPU 114 determines that the apparatus is dropping and 
thus sets the drop ?ag to ON. When the drop sensor 116 
indicates continuous non-detection of a drop for a second 
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predetermined period of time P2, the CPU 114 determines 
that the apparatus is not dropping and thus sets the drop ?ag 
to OFF. 

If the same drop return determination number Dr is uni 
formly used in determining return from a drop state, it takes 
time to return from a drop due to an in?uence of noise gen 
erated during a drop return determination. By using, as the 
drop return determination number Dr, a smaller value than 
that used previously, the time up to the return can be reduced 
under conditions Where a su?icient period in Which access to 
a storage media is forbidden is provided. An embodiment for 
reducing the time up to the return Will be described beloW. 

FIG. 6 is a ?owchart shoWing a drop determination process 
2 Which is a drop determination process according to a second 
embodiment, and FIG. 7 is a diagram shoWing the states of the 
drop sensor 116 and the drop ?ag F in the drop determination 
process 2. 

The CPU 114 checks a detection signal from the drop 
sensor (S401), and if the detection signal indicates non-de 
tection of a drop, the CPU 114 checks the state of the drop ?ag 
(S402). If, as shoWn at time t11, the drop ?ag is OFF, the CPU 
114 does nothing. 
The CPU 114 checks a detection signal from the drop 

sensor (S401), and if the signal indicates a drop (“YES” in 
S401), the CPU 114 checks the current state of the drop ?ag 
(S403). lfthe drop ?ag is OFF (“YES” in S403), the CPU 114 
compares the number of veri?cations of drops NfWith a drop 
determination number Df (S404). As shoWn at time t12, if the 
number of veri?cations of drops Nf is less than or equal to the 
drop determination number Df (“NO” in S404), the CPU 114 
increments the number of veri?cations of drops Nf by one 
(Nf:Nf+l) (S405). If the number of veri?cations of drops Nf 
is greater than the drop determination number Df (“YES” in 
S404), the CPU 114 sets, as shoWn at time t13, the drop ?ag 
to ON and clears the number of veri?cations of return Nr to 
Zero (S406). If, as shoWn at time t14, the drop ?ag is ON 
(“NO” in S403), the CPU 114 reduces the number of veri? 
cations of return to half (NFNr/2), as Will be described later 

(S407). 
If the detection signal from the drop sensor indicates non 

detection of a drop (“NO” in S401) and the drop ?ag is ON 
(“NO” in S402), the CPU 114 compares the number of veri 
?cations of return (the number of times non-detections of a 
drop are continuously veri?ed) Nr With a drop return deter 
mination number (a reference value to determine return) Dr 
(S408). As shoWn at t15, if the number of veri?cations of 
return Nr is less than or equal to the drop return determination 
number Dr (“NO” in S408), the CPU 114 increments the 
number of veri?cations of return Nr by one (NFNI‘+1) 
(S409). 

Then, as shoWn at time t16, if noise is incorporated in a 
detection signal from the drop sensor 116 or if the drop sensor 
misdetects, the detection signal from the drop sensor indi 
cates detection of a drop (L-level signal) With the drop ?ag 
being ON. This state is the state of “NO” in step S403 and also 
corresponds to the state of “NO” in step S303 in the drop 
determination process 1 of FIG. 4. If, each time such noise is 
incorporated, the number of veri?cations of return Nr is 
cleared as shoWn in step S307 of FIG. 4, the number of 
computation processes in step S309 increases. As a result, it 
requires a long time for the apparatus to be returned to a 
normal operation state from a drop state. 

In vieW of this, the present embodiment employs the fol 
loWing con?guration. That is, When, as shoWn at t16, a detec 
tion signal from the drop sensor 116 indicates detection of a 
drop (L-level signal) before the number of veri?cations of 
return Nr reaches the drop return determination number Dr, 
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6 
the CPU 114 reduces the number of veri?cations of return Nr 
obtained at the time of t16 to half (NrINr/ 2), as shoWn in step 
S407. As shoWn in FIG. 7, When the drop sensor goes into a 
state of non-detection of a drop immediately after time t16, 
the CPU 114 starts, in step S409, a computation of increment 
ing the Nr/2 by +1. Thus, the process in step S407 is equal to 
the change of the drop return determination number Dr to a 
neW drop return determination number “Dr-Nr/2”. As a 
result, the time from the state of detection of a drop at time t16 
until the return state (drop ?ag: OFF) at time t17 can be 
reduced as compared With the case of the drop determination 
process 1 of FIG. 4. As such, according to the present embodi 
ment, returning of the apparatus to a normal operation state 
cannot be signi?cantly delayed even in circumstances Where 
noise is incorporated in a detection signal from the drop 
sensor. In the state of time t14 as Well, the number of veri? 
cations of return Nr is reduced to half as described above. 
HoWever, at this time, the number of veri?cations of return Nr 
is cleared to Zero at time t13, as shoWn in step S406, and thus, 
the drop determination process is not affected. 
As described above, When, after the drop sensor 116 indi 

cates non-detection of a drop and before a second predeter 
mined period of time P2 has elapsed, the drop sensor 116 
indicates detection of a drop as shoWn at time t16, and indi 
cates, immediately after that, non-detection of a drop again, 
the CPU 114 determines, before a state indicating the non 
detection of a drop again continues for a second predeter 
mined period of time P2, that the apparatus is not dropping as 
shoWn at time t17, and sets the drop ?ag F to OFF. 
NoW, the process of Waiting for the access until a drop state 

is reset When access to the recording apparatus occurs With 
the drop ?ag being ON is shoWn is FIG. 8. 
When accessing the recording apparatus, the CPU 114 

checks the drop ?ag to determine Whether or not a drop is 
detected (S501). If a drop is not detected, the CPU 114 
accesses the recording apparatus (S502). If a drop is detected, 
the CPU 114 monitors the drop ?ag While checking an upper 
limit for avoiding an endless loop (S503). If the drop ?ag 
becomes OFF before reaching the upper limit, the CPU 114 
accesses the recording apparatus. 
NoW, a process Will be described With reference to FIG. 9, 

in Which, When access to the recording apparatus occurs 
during shooting With the drop ?ag being ON, shot data is 
Written once in a buffer and after a drop state is reset, Writing 
to the recording apparatus is performed. Note that here the 
buffer indicates the memory 104 of FIG. 1. 

When image data obtained by shooting is Written to the 
recording apparatus, the CPU 114 checks the drop ?ag to 
determine Whether or not the apparatus is dropping (S601). If 
the drop ?ag is ON (“YES” in S601), the CPU 114 checks 
Whether or not there is buffer space available (S602). If there 
is buffer space available, the CPU 114 Writes shot data in the 
buffer (S603). If the drop ?ag is OFF (“NO” in S601) and if 
there is data in the buffer (“YES” in S604), the CPU 114 ?rst 
Writes the data stored in the buffer to the recording apparatus 
(S605), and if there is no data in the buffer, the CPU 114 
immediately performs Writing to the recording apparatus 
(S606). If there is no buffer space available (“NO” in S602), 
the CPU 114 ends the process With error. 

As such, in the case Where there is data that the user 
essentially Wants to Write even in a state that access to the 
HDD is forbidden, such as the case of detection of a drop upon 
shooting a moving image, the data is accumulated in the 
buffer and the data accumulated in the buffer is Written after 
an access forbidden state is reset. Consequently, the probabil 
ity of data loss can be reduced. 
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When, in the process of FIG. 9, shot data is written to the 
buffer as shown in step S603 and a shooting operation is 
completed, the shot data remains stored in the buffer. In the 
present embodiment, data stored in the buffer in such a man 
ner is always monitored and is written to the recording appa 
ratus when the apparatus is in a standby state. FIG. 10 is a 
?owchart showing such a buffer monitoring process. The 
buffer monitoring process is processed by an independent 
task. 

The CPU 114 checks the state of the drop ?ag (S701), and 
if the drop ?ag is OFF (“NO” in S701), the CPU 114 checks 
whether or not there is data in the buffer (S702). If there is data 
in the buffer, the CPU 114 writes shot data stored in the buffer 
to the recording apparatus (S703). If the drop ?ag is ON 
(“YES” in S701), the CPU 114 does not perform a write 
process. When a system termination process is performed 
(when the power is turned off), the CPU 114 ends the task. If 
the system continues in use (“NO” in S704), the CPU 114 sets 
a waiting time, as shown in step S705, and proceeds to step 
S701 and checks the buffer again. 
As described above, a component that requires access con 

trol upon occurrence of access to the recording apparatus is, 
in the case of a camera having the con?guration of FIG. 1, 
only the HDD 105 which is structurally susceptible to impact. 
There is no need to perform access control on the memory 
card 106. As such, assume that there are, as recording appa 
ratuses, a memory card or the like in addition to a HDD. If all 
the recording apparatuses are forbidden from being accessed 
when a drop is determined, usability is degraded. Hence, in 
the present embodiment, only the HDD is forbidden from 
being accessed and access to the memory card is not 
restricted, whereby convenience improves. 

FIG. 11 is a ?owchart showing a process of performing 
access control according to a recording apparatus. When 
access to a recording apparatus occurs, the CPU 114 deter 
mines the state of the drop ?ag (S801). When the drop ?ag is 
ON, the CPU 114 makes a determination on an access target 
(S803). If the access target is the memory card, the CPU 114 
accesses the recording apparatus (S802). If the access target is 
the HDD (“NO” in S803), the CPU 114 does not access the 
recording apparatus. If the drop ?ag is OFF (“NO” in S801), 
the CPU 114 accesses the recording apparatus without mak 
ing a determination on the access target (S802). 
As described above, according to the embodiments of the 

present invention, it is possible to prevent a recording appa 
ratus, such as a HDD, from being damaged and stored data 
from being lost when an apparatus is dropped. In addition, 
after the apparatus is dropped, the apparatus can be promptly 
returned to an operation state before the drop. 

The aforementioned description is of embodiments of the 
present invention and does not limit the apparatus and method 

20 

25 

30 

35 

40 

45 

50 

8 
of the invention and thus various variants can be easily imple 
mented. For example, it is apparent that the invention can be 
applied not only to a HDD but also to an apparatus having an 
optical disk drive. In addition, the invention also includes 
apparatuses or methods that are con?gured by appropriately 
combining the components, functions, features, or method 
steps in the embodiments. 
What is claimed is: 
1. A recording apparatus comprising: 
a recording unit which records image data obtained by an 

image pickup operation; 
a drop sensor which detects gravity, and outputs a signal 

indicating detection of a drop when the gravity is close to 
Zero gravity, and a signal indicating non-detection of a 
drop when the gravity is normal; 

a determination unit which determines that the apparatus is 
dropping, when the drop sensor indicates continuous 
detection of a drop for a ?rst predetermined period, and 
that the apparatus is not dropping, when the drop sensor 
indicates continuous non-detection of a drop for a sec 
ond predetermined period; and 

an access control unit which forbids access to the recording 
unit for recording or reading when the apparatus is deter 
mined by the determination unit to be dropping, and 
allows the access when the apparatus is determined not 
to be dropping, 

wherein when, after the drop sensor indicates non-detec 
tion of a drop and before the second predetermined 
period of time has elapsed, the drop sensor indicates 
detection of a drop and indicates, immediately after that, 
non-detection of a drop again, the determination unit 
determines, before a state indicating the non-detection 
of a drop again continues for the second predetermined 
period of time, that the apparatus is not dropping. 

2. The recording apparatus according to claim 1, further 
comprising: 

a buffer unit composed of a semiconductor memory; 
a unit which records the image data obtained by the image 

pickup unit in the buffer unit when the apparatus is 
determined by the determination unit to be dropping; 
and 

a unit which records the image data stored in the buffer in 
the recording unit when the apparatus is determined by 
the determination unit not to be dropping. 

3. The recording apparatus according to claim 1, further 
comprising a card slot to connect a memory card which 
records the image data to the apparatus; and a HDD, only the 
HDD being forbidden from being accessed when the appara 
tus is determined to be dropping. 

* * * * * 


